Three major structural proteins were found in adenovirus-associated virus (AAV) type 3H virions which were analyzed by sodium dodecyl sulfate-polyacrylamide gel electrophoresis. The molecular weights of the polypeptides were determined to be approximately 66,000 (VP1), 80,000 (VP2), and 92,000 (VP3). The component having a molecular weight of 66,000 comprised about 80% of the total virion protein in the major AAV-3H particle, and the other two components comprised about 10% each. Proteins of the same molecular weight were found in the minor dense AAV-3H virion, but the 80,000-and 92,000-molecular-weight components were present at about one-half the concentration. The AAV-3H virion contains about 72 molecules of VP1 and 8 and 7 molecules of VP2 and VP3, respectively.
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Adenovirus-associated viruses (AAV; also referred to in the literature as adeno-satellite viruses or adeno-associated satellite viruses) are small (20 to 25 nm) defective parvoviruses containing single-stranded deoxyribonucleic acid (DNA) and were first noted as contaminants in adenovirus stocks. These agents require co-infection with serologically unrelated adenovirus for production of infectious progeny (1, 6, 16) . There are four recognized serological types of AAV differentiated by complement fixation, immunodiffusion, neutralization, and fluorescent-antibody techniques (4) .
It has been found in our laboratory that parvovirus preparations frequently show three distinct virus bands when centrifuged to equilibrium in isopycnic CsCl gradients (5) . In the case of AAV preparations, the major AAV infectious band is found in the density range of 1.388 to 1.445 g/ml depending on the serological type. This band is referred to as the major AAV band. A lighter band which contains little AAV infectivity is found in the density range of 1.33 to 1.36 g/ml. Examination by electron microscopy reveals that this band consists of a mixture of empty and partially empty AAV capsids and adenovirions. A minor infectious AAV band is frequently found at a density greater than 1.45 g/ml. Although the particles found in this band are immunologically indistinguishable from those found in the major band (5) , they appear to be smaller, having a diameter which is 12% smaller, as observed in examination by electron microscopy (4). This band is referred to as the denser, or minor, band.
The AAV particle has a molecular weight of about 7.5 x 101 daltons and contains DNA of a molecular weight of approximately 1.5 X 106 daltons (11), sufficient to code for only a small number of proteins. As part of a long range study to delineate the complete function of the virus genome, the proteins of purified AAV type 3 strain H were studied by sodium dodecyl sulfate (SDS)-polyacrylamide gel electrophoresis after dissociation in SDS and dithiothreitol (DTT).
Three major virion proteins were found.
MATERIALS AND METHODS
Virus production and purification. AAV ton Biochemical Corp., Freehold, N.J.) was added, and the suspension was then incubated for an additional 30 min at 37 C. The AAV in this suspension was purified by banding three times in isopycnic CsCl gradients (average density, 1.40 g/ml), and fractions were collected as previously described (6) .
The purity of the AAV preparations was determined by examination by electron microscopy after the preparations had been found free of adenovirus and tissue culture antigens in the complement fixation test. They were negative for infectious adenovirus when inoculated into human embryonic kidney (HEK) Polyacrylamide gel electrophoresis. The polypeptide subunits were analyzed in 7.5% SDS-polyacrylamide gels by using the procedure of Maizel (8) . The The molecular weights of the three proteins found in AAV-3H virions of both densities are given in Table 1 . The figures given for the major particles were obtained from 25 molecular weight determinations; those given for the minor denser particle were obtained from 11 determinations. It can be seen that proteins of similar weights are found in both types of particles.
Proportions of viral proteins in the virion. To estimate the relative quantities of each protein in the virions, the stained gels were scanned at 550 nm in a Gilford 2400 spectrophotometer. The fraction of the total protein represented by each peak was calculated and is given in Table 1 . In AAV-3H from the major CsCl band, about 80% of the protein was VP1 and the other two constituents were found in about equal concentration at 10% each. The denser particle had a similar concentration of VP1 but had about half as much VP2 and VP3.
It is important to note that it was necessary to assume similar amino acid composition for the three polypeptides (3). This assumption is supported by other data, including radiolabeling with mixed amino acids which show proportions of the three polypeptides similar to those reported when Coomassie Blue staining was used. In any case, the degree of difference noted in Coomassie Blue staining between VP1 and VP2-VP3 cannot be explained on the basis of different amino acid compositions.
The number of polypeptide units per virion was calculated, based on the assuption that the molecular weight of the nucleic acid is 1.5 X 106 daltons (2) and that 20% of the AAV-3 particle weight is nucleic acid (11) . It follows that the AAV-3 virion contains about 6.0 X 106 daltons of protein. By using the known approximate amount of each component and its molecular weight, the number of peptide units for the major virus particle was calculated as shown in Table 1 . Since comparable size data are not available for the virus particles in the denser band, it was not possible to make the calculation of polypeptide units per virion for the particles in this band. DISCUSSION The results of this study show that the protein moiety of AAV-3H is composed of at least three major polypeptides of different molecular sizes 
